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(54) FERROELECTRIC MEMORY 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a ferroelectric memory in which disturbance 
tolerance in a non-selection cell can be improved by increasing a ratio of voltage 
applied to a ferroelectric capacitor of a selection-cell and a ferroelectric capacitor of 
a non-selection cell. 

SOLUTION: This ferroelectric memory is provided with bit lines BL, word lines WL 
arranged intersecting with the bit lines BL, a switch element 2 arranged between the 
bit lines BL and the word lines WL and turned on by threshold voltage being almost 
same absolute values for any positive and negative voltage applying directions, and a 
memory cell 1 arranged between the bit lines BL and the word lines WL and comprising 
a ferroelectric capacitor 3 connected in series with the switch element 2. 
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coi/»-rn©«jE9ijp*[B] ic*t lt t> t;«e*tfii© l 

lffllE3fiBi*fl:* * / t > * (Cifi?iJ 1C}£M£ n, IE t ft CD If* 

-f n<£>ttj£EPjjn;>j ft tc*f l t t> « &h £*e*f fit © l * <, > 
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[lit** 3] WE%«flfl£* + /X->^fcKt»«JE*W 
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co/i;px(iSrWf -2>i§ tf^ftff ©a°;px £epjp-r& <fc £ 
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[0 0 0 1] 
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1 3 fc^-rsWrffittEitHTab-S. M 1 3*5,=ktfB l 4 
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\ZiZ. 0fje©WIH*IHTT. y-X««El 0 3*3«fctfF 
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£ KH >««l 0 4 tOMkittB-ra^-fr^JKRJWi 
Kite, y-H6IWl0 5S^l,T, (WL) 

*«fi£-r-sy- h«ei i o erfBtfL-ztiT^z. kh so 
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>«J£l 0 4Kte. £-y h«g (BL) 11 3#*«WK: 

[0003] y-^*«i0 3i:tt. zf^i/mm 
1 0 8^bt, T«*«l 0 9*t»fiJtatlT«r»*. T 
g|5«® 1 0 9±fctt. »J}«#ill0S^l/T. :7V 
— hiBS (PL) *fiSfiK-r*±ffl5««Bl 1 ltfMf&ZtlT 
dOT»fiai 0 9. ftStfMtlll 1 O&iUUi 

grans 1 1 1 ta^TMt^t/^i' 1 1 2*<a?pK 
sntv^. y-x«^i o 3*3«fc^FU"r>« 

Sl04t, y-htHOetlCtoT, h7>vX 
^ 1 0 7;W?fj£$*lT<f>5. COh7>yX^107 
tt. * ; E'J-feJU©iiMR£fr'5yW yfiLTtStetS. 

SI 1 3 (-^-r^-SfC, lOtD^tUtJHOO 
tt, 10fflF7>yX^107t, lOO^St***** 
/^^ 1 1 2 ifCioTHIfiSSftTHS. 

[0004] b^b^e>, m i 3*5<fctfEi i 4 c^l 

fc*£*©&lff«#*^U©«ifiT'«. l-P©>^U"t;U 
10 0^, 1 ^ffl h 7 >y^^ 1 0 7 t 1 OO^iSft 
^■W?^ 1 1 2il:J:oT^3nT^5fcfe, JttSS: 

[0 0 0 5] fuT, loro/t'JtMlO© 

^fC&$«#*Y/^>:**flMLjfcMF I S-FET 
(Metal Ferroelectric Insu 
lator Semiconductor — Field 
Effect Transistor: ^® • 
• iifr.^-tM*K7>yX^) . sfcfctt. 
MFMIS-FET (Metal Ferroelec 
trie Metal Insulator Semi 
conductor— Field Effect Tr 
a n s i s t o r : &J§ • • • • ¥ 

i»-iwi-7>y7?) aciitft^^ij^ffi 

[0 0 0 6] H 1 5 tt. fi£*© «£*fiV HUyJ 
M^t'JOHKB-c*!]. I2 16«> 11 1 5 
LfcSiliTfeS. 01 5*5j;c£'Eil 6$#ILT, ft 
3fe©#»6V h'J y ZT.momftW.&X'EVT-te. £-y h 
^ (BL) 2 0 1±fC, SS«ftB2 0 2A«3nT 
f LT, -^©^Ijlfttell 2 0 2±fC> t*-yhijgl2 
0 1 t&m-? 2>Jjfa\Z, -7-KSU (WL) 2 0 3« 
$nTlfi-5. £©b*-y h$!2 0 1 <fc?£l?tmft:|I2 0 2 £ 
"7- h*S§?2 0 3 tia^T, ^itMt/t->^2 10 

^t'Jtll H 1 5llST<fc5l:. 1-Z>(D^^U±)U2 
0 0*^ lOC0^it**t^y^2 1 OCO^ICioT 

[0 0 0 7] 017tt, ^*©*Se^ h'Jyi' X^©?i 
M#«'J©l/2Vc cj*KJ:*«*ii*.»f^RKO 



( 3 ) 

" 3 

tt, a*0*«7 h "J y ?7S«)lRt#/ i E 'J © 1 / 
3Vc cftfc«t*»*a*»^«rOf|ffi©BJliP*ttftl!l 

[0 0 0 8] 017 S#JS IT, l/2Vcctt 

l, tom\zv c c ©«ii^jp^.s„ -rftfr-s. \±v v 

iRBL.fctt, «Jg«£EVc c SBlJp-rsttfeC 9 
- KJSWL, 0V<£P11W5. tLT. #M1R<n 

^•J-fc* (*a«-t;P) «5****try h*BL.*«fc 10 

h*SSWL„*5<ttXWL, 1/2 Vc cSrEPflp-TS. 

:ni:io, aiR-tJMcte, vc c©®BE**epjpsns 
ttfcK. #a*;-fejnctt. 1/2 vc c^gijp^n 

[0 0 0 9] 118 L/T, SBfcCD 1 / 3 V 

cc fc*y hiSfiBL, fcWu c c ^ 

BUTTS 7-FiWL, fctl. OV^EPip-T 

s, tit, #a*?ro^qBU-fe;i/ (#a#?-t;p) co*a< 

SfcTy hSBL.feiOtBL, \Z\t. l/3Vcc£EPiB 20 

b, #a*?-feJl/CDS8*t^r7— FiBlWL.&.ktfWL.K: 

«, 2/3 vc c £rap-rs. cncio, as?-tjnc 

tt, Vc c<DnEEt)Wmznz>iz£>b\Z, ItMR'tMz 
tt, 1 /3 V c c ^EPJP^tlS. 

[ooio] _kiE©»^ a*?-t;Ko^««s:@ 2 o 2 

<fc ^ b ft H d <h £ ft * . 
[0011] 

[«W*«»ftbJ:3£f b*»bfts6*6, StttT 30 

tt. SMftk^fU ->XOftS!JKtt*«+4J-Tfft^fc 
to, 01 9\Z^T£5\Z, ^mSi-tMZ, l/2Vcc 

sf:iii/3v c citmvjjfaizmnznmwzii. * 

X?-^§t5„ C©J;-5ft7 f -<^^-^*i;4 

to, 5S««#:^*'JiLT«ffl-r*Ct«JH«-C**. 
CCfcfe, ?BtKT«, H 1 5*J;cK0 1 6 (c^:bfc**E 

S<t#x.£>*lTt^S. 40 
[0 0 12] Sfe, i2 0H «£3fe©MFM IS-FE 

Ts^tutMi/fci h^yi/T.^mn^mn.w-^^ 

■J £^bfclfi]S&ElT-$>0, 112 111 0 2 0 C*fJf>T* 
»r®flfji0T&S,, 112 O*5ckcK0 2 1 S#1LT. - 
©lh7>yX^I©^tft/tUTH *W&m®. 
3 0 1 ©*ffifc£x;l^#3 0 2*<ffi^£ftT</»S. 
LT, C©9x;U®lK3 0 2£>^gmc, RJr^Wf^RISrPS 
TT. V-xm*S3 0 3*3<fctf >g(«3 0 4>WB 
SS$tlt^5. 7-XM1S3 0 3*5«fccXKl"f>ffi*£3 
0 4WKl(i«-r*^1r*JHH«±K:tt, y- MftWJt 3 50 
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0 5^LT, y-HS3 0 6«^nil/^. 

[0013] y-h«i3 o 6±(c«. mmm#-m3 o 

7£^bT, 7-Ki (WL) 3 0 8fiWl&t£nX^ 
S. HK>M«c3 0 4fC«, b'-y ht§! (B L) 310 

t>m&.(f3\z&ffi.2nT^z. y-x^3 0 3tc«, y 

(PL) 3 1 l*«»«SftT^6. "i7x;U«^ 
3 0 2(C«, (SL) 3 12*<M§nT^ 

s„ y- h®n 3 0 6. teffinitm 307 *s jctf?— k 

i3 0 8l:ioT, lh7>yX^I©^t**t/^ 

->^3 1 5*t«j*$nrns. y-xii3 0 3 

*Jj;tfh*K>««3 0 4i, y-M6IWR3 0 5 
y-h«13 0 6il:ioT, h7>yX^3 0 9A^ 
JjicStlT^S. 10©^t'Jt^3 0 0lt 

1 ~Z>CD b z> >=s7,5> 3 0 9 coy- h«±fc. tttt«^^r 
Wt->*3 1 5*t«!jSSnfti»*StS. 

[0 0 14] 0 2 O*3«fct*02 1 K^bfcl h5 

a, 02 2\z^&oumm&&mt.u%„ z.(Dtctb. 

mi 7£<fccK0i 8 csi/fc**S"7 h ij y f 7fioil« 

•fejUfC, 1/2 Vc cSfcttl/3Vc c*iIlb*lRltw 

<. ^frtyz^j 7,z-zrtimmz$ivz>t\,^mm& 

[0 0 15] Z.(D^m\t. ±IEO«k-5ft««i£»ft-r* 

to tcft $ n& *> ©t-& o . c ©ishj © i o co a m a. 

S d t36*?I«eft ^^E U CI tT'SS. 

[0 0 16] Z\<D%.W<Dh? l-Z)(DBmt. #a*5©;* 
^ U -feJHCfcUST^ X^-yffiitt^f6]±-r-5 CI t IC J; 

•5 iit 

[0 0 17] dco^^co^ <=>(Cfc5 1 ocoSWtt- lh 

U HMZIS »2> "tj X ^ - Sr|6j±-T S C £ 
S. 
[0 0 18] 

[iS^*»*-rSfctoCD^S] l fCJ:S^lj|*#: 

^^&u«. e>yh«at, bMt&m-rz>£oiz&m 

n. mtfi<D^?n<DnmwiiQj3fa\ztti,xhmmv 
*6»flicob$^ii«jiTiS7— >^->-r-5x-f y^m=F 

[0 0 19] «*JSlT?tt, ±iacT)«fc5tC, IE£ft©H 
TtlCO^ffiEnJO^lS] I'jt* bT t> <3(£R b*6*f ffi© b * H 
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flDSft£ttJEJt£;fc£<-r-5 £ -5©T. ^$fiv 

[0 0 2 0] «**2K:feW*»Bt*#^^Ue. 

[0 0 2 1] llJliJBZftt. ±E©±5C, Sffiftfth 10 

^(cv7i(=ttft$n. iEi:ft©vi-rno«jEHiiD*iRic 

* /t t #a«-fe;K05l«*flc+ + A S'* i (C 
l?iq£ft**JEH:£*€Kt**££)&*T*4©-T?, MF 
I S-FET*fcttMFM I S-FET&i*©l Hy> 

[0 0 2 2] W**3K:4s^*9l«i«fl£>i^Utt, If* 20 
A^X^itfJlE^ U irjptcTOpTSfc&WAjuxTOn^ 
Xffi£*-r-5<£^«EE©A 0 JPX£EPjbp-r3. £©J;-5fc 30 

«ij£-rfttf. a^^nfc^^u-fe^c^LTta. 
«k-5fc-r*c:t*«T?*-B. ^-©*£S, ^a^cD^t'J-fe 

£. 

[0 0 2 3] B»*«4C*iW*!ft»«#:^ ; EUtt, If* 

->ay h*-^*— KS^tt. CWJ^cflt/Sf-ft 

tf. IE<h:ii©(^ft©*J£TOn*ftfC#LTfc«fi:|^i; 40 

Sfe**ffi©L€r^ttttffiT*->*>-r.S7.-f y?*? £ 

[0 0 2 4] ±fE©8j§£«£M ; EUfC:fc<,:>T, X 

■f y ^PS^ tt, jR^lfiJ^-f H a* e. ft* J; 3 Ic L T t> 
±lr». CO«k'5K:«l*dc-rn«, Eift©^-rti©«£EEP 
flP^fa (C*f b T t> a ftHU&ftift © L- ^ Wfittffix- * - 

[0 0 2 5] JtfEW^tttt^UlC&^T. X 

<kt3f^tl5p-n^t-F)5^&5J;5l:Ht) 50 
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«fc<^. ^©«tofc^-rti«. iEiA©i/^n©mjEEn 
jn^c*fLTfes«rai;$fi»fli©b#^ffii«jET^- 

p - n y^t- h^MtS pIMftl*J;U: 

t)«fc^. co.tsfcflrat-rftwr. aaifrp-ny-rji— 

[0 0 2 6] 3=&, ±l2©3Ss^ttte* ; EU (C:fcV>T, X 
tt£->3 y h^r-^-f H*>6a5J:3l:LTt»J: 

^©ct^tc^-rnts. iEtft©^-rn©*EETOp 

I r , Pt, Ru, Re, Ni, C o^^Mo^te 
y±oaft£ft2>*!>fc< .fcfc i o^tf<t3(: 

&tWL, •?•©&««, Ir, Pt. Ru, Re, N 

te< t*>l-D&$ts<k5\zLT'b&i<K z.<D£o\zmi$. 

[0 0 2 7] ifEWSil^Ufc/^'J fC*5<^T, X 

-f y^ilt^te, h >*;i/ffi«E£fiJffl UfcM I M + -f A"-> 
^fri=>&-5J:5fcLTfcJ:^. c©J:5fc^mtf. 
IE<i:ft©^-rn©«ffifPJ[)P*f6]C*fL,Tfe, «a-Hi;*e 

[0 0 2 8] ±fa©^iH«#:^ ; EU (C*3^T, g 

w$n&/t'jt;n:n ^©A^xusr^-r-sms 

©SEE©AJl/;*.£EPJ!jp-r-5<h<t ; fetC. ^^^©^^E'J-fe 
;UC«, 3T^©/N o ;UXil©^Wi--50f^©«ffi© 1/3© 
«JE©A;UXSTOPT-5J;'5}'LT ; feJ;U„ i©J;5tc 

^fig-r n«, a* s ftfc * * >j -t^ s n a *jee £ 

#a*? © * ^ U -tr ;Hc TOP 5 ft 3 «JE <>: © a 3UEH * * t> 
^t<1"5ui:^-!:t5. ^-©^, »*3S3©^^c7. 

•5. 

[0 0 2 9] 7^*3, U4T©«t'5«t»»«#:^ ; E'JO»f^ 

*ttfcieiittfc»Wb#Aeft*. 

[0 0 3 0] SSI ©&!£*#:* t 'J ©Sjtf^Jffi 

tt. tfyhttt. ^©tfy H*tS5iS-ra«k'5JciEB* 
tltcl-Fmt, My hJ»t«7-H«8i:©ratcSEfi$ 
ft, IEi:ft©ti-rft©«ffiEniP*l^lCj»*LTfef5S|^i; 
l|feJ*<il©L^^fitttJET^ — >*>-TSX'f y^S^T 
<h, Hy h«<h*7- h*i»t©ffl ICSES $ ft, X-fyf$ 
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ID U&©4>&< ifc H"j"ft*>— #©B9K:. 

=E 'J -feJl/Ktt, Hff^©A°;PXi|i£*r-r-5ig^mEE©/'t / iU 

*W\°v^KTOP£ft5«EEJ££*£<T-5 10 

[0 0 3 1] ±ffim ©&Iiftt^*:;* ; EU©®)«^ 
$£©«JEE©l/3©te©/'UUX£TOlDT-g>. Z<D£o 20 

tc«Efig-r n«, an? £ ftfc * ^ u -tMz jq $ n* «je 

[0 0 3 2] l2©ai8t^^UOlMffi 
v /* Is 9 1 , 8lf£tt#:+ v /t Kit** ic&tt 

sn, jEtfto^-rftcmffifflm^fafcttLT&KSH 

*-B$*«t^®£^ttlL^f©i>/«E< tfcti-Tft*>— *©B# 

fc awsftfe^u-wnctt, Bfjso/^ji'XBswr 
D-fe;nc«. f^oAjpxi^tt -5®t^fl:EE©/t;px 40 

5rEnip-rs„ c©«t5.tc«fiXTft«, aw-t^tiea*? 
■t;ut©y- hgp©?s^«#;^^/i->^(tEnjp$ti-£.tt 

[0 0 3 3] 
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[0034] (si sijgffi^) m 1 «. *%^©m 1 m 

ft:^$:^Lfe[518§0-e*-5„ ^ 2 te, EIltC^LfcS 
^-T-5/ti*©tM&E]-e&£o E3H SlHJg^Si«C«t 

[0 0 3 5] Hlfe«ktXH2*#B8UT, Si 1 * 

mz^xmm^z>o ^<Dmimmmm\z^^mm^ 

£) o ft/^EU-feJH £flf/«-f £3ft^«*M^/1'>^ 3 
^(OJB^tt, 7-H»WL,-WL,i:»«Sn, 36 

JB^tt, fcfy h»BL,-BL,i:»«3ftt(r^. -Tfc 
2 i */V>* 3 t^SifiSSftt^ 

[0 0 3 6] #9-HiWL,-WL,lt D^n-^ 

[0 0 3 7] W^fiSSnfeD^TH^tiJ:^ 
7Fl/Xtf>3 3fCA^^n^o ^<£> 

7Fl/^7773 5^lTD^f3-y3^ 
teiH^n, * 7 A7 F l/X«7 F l/X/\'7 7 7 3 5 ^ 
lT*7Ar3-y3 2-M£j£2n£o 
[0 0 3 8] o>>f^3lH, fry- FSWLo- 
WL,©5%, 7Fl/X77f-34T77^^nfcP^ 

[0 0 3 9] *7AT3-^3 2[t £rfcf-/h«tBL 0 
-BL:©^, 7 Fl/777f 3 47?77«nft* 
7A7FUXf:M^t'7Fi»&ML, 

[0 0 4 0] CdT, »lHJIS»JBT?tt, D^n-y 

3it<ttf*7Afn-y3 2^ -tn-en, /^;i/XPP 

K4 l*3cttX4 2tt, 3fiK«fr*^/^'>^3{CiS^^«EE 
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Z<D/Vl>7>mn\B\&4 214, #fg9!tf> 

[0041] na^sjtsgsn/t^-^fa, ^-*b?> 

3 6 \ZAJl2tlZ> 0 *r<DT-*ltZs T-?tf>3 6^e. 
Xf)rty7r 3 7 ^bT*7Af3-^3 2M£i££ 
;TlSo *7Ar3-y3 2H fc-hfy h*B L. L« 

[0 0 4 2] eiccD^^rUir;n^6^tB$nfc^- 
§tfy H6BL t -BL,*^*7Arn-^3 2 
£^LTir>X7>:/3 8^tei£<*n*. ir>XT>7 p 10 
3 8tettJ£-fe>X7>:/T?&£o t>X7>y3 8tfi] 

jwsft&x— m^/\ + >y^y 3 9^?>^-^tr>3 

[0 0 4 3] ft*5, ±IHLxfc#IflIS& (3 1-3 9, 4 
1, 4 2) <0»fm. IK»37i»4 0i:ctoTW»S 

[0 0 4 4] ccD»i*JS»IBfc*tt-6^-f y 

l*«ttfVt 2t^->t>nx^7fSft*§o 20 
£<0»l2e««trctt* X<7f$f 2H 3R*lft^-f 

V t l*<ktXA©U#U<t«ffiV t 2T^->*>t§ 
ch^fc^, H« I V t 1 I = I V t 2 I 5 
So CCD^nEUir;i/{C^^T, IE<0«ffi*iPA.fc«'S\ 

8V, ?i^«#:^^/\ o v^C0fiSfn®J£$:2. OV, Vc 

c = 2. 8V(i:t^ 0 £CD<h#, l/2VccS^i^ 30 

^3fcHJJP*n*«flEtt» 2. 8-0. 8 = 2. OVT 

«JEtt, 2. 8/2-0. 8-0. 6Vtft8. 
[0 0 4 5] EJftfcttbT, ^*C0^SI«#:^^A o i/^ 

s?-tr;i/o^i^tt#:^^/N 0 v^^2. ov^sup-rntf 
(vcc = 2. ov) , ikmwz)\/<b^mnfc*r*rnv 

[0 0 4 6] ::t\ H4f:H 3Sit*ltlTSB 40 

rtvfc.fcSfc:, /^XB^7 0nsHTl:*^T, MPS 
fiE**B^«^ (fc£;U£l. 6VJ^±) > ^«£4ESB 
KKfifPU H-lBMC/cm^tiiC^oT 

0. 6V4^T) , at^£»«Kt*«*U3!i:^clt3Wto 

«BET»43*««ttJi \z&»2>ftmKteifi§i DSOCML 50 
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#SS?-tr;KC<ft^mJEE/^^X*BlJ!jpTS d £ \z J: 0 , ig 

{ t * e d "T C £ ^ «fc 5 J c T S £ t T €T S o 
[0 0 4 7] El4tC^Lfe/^;PXJj;«#14^W-rsS B 

*?ir;K^^®ft:+^/\ 0 i/^H/t;i/Xlii^3 OnsT 
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